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ABSTRACT OF THE DISCLOSURE 10 

A bushing assembly useful in automotive wheel suspen- 
sions, having an inner sleeve for securing a pin, a bearing 
embracing the sleeve and having a radial ring projec- 
tion, an elastomeric bushing of two-piece construction 15 
embracing the bearing and symmetrical about the ring, 
and a housing including a metal sleeve and a cap. 


This invention relates to a pin-type bushing assembly 2 o 
and is more particularly directed to a preloaded assembly 
of such construction as to insure relative turning move- 
ment between elements of the assembly with a minimum 
torque requirement to provide constant turning torque 
through all angles while providing vibration and noise 25 
isolation and controlled deflection per load axially and 
radially. 

In the prior art there are shown pin-type bushing as- 
semblies having built-in self-lubricating characteristics 
that greatly prolong the useful service life of the assem- 30 
bly. Such devices are known which have a bushing within 
a bearing and confine relative rotational movement to the 
conforming surfaces of the bearing member and an outer 
sleeve. 

The present invention provides a plastic bearing such 35 
as polyethylene, nylon or the like which rotates in the 
bushing. Specifically, the bearing has a radial ring adapted 
to engage a depression in the two-piece bushing within 
which the bearing fits. Within the bushing are longitudi- 
nal grooves containing lubricant for smoothing the con- 40 
tact with the bearing. The bushing fits in an outer sleeve 
having a cap adapted to house the assembly. 

It is an object of the invention to provide an improved 
pin-type bushing assembly construction having built-in 
self-lubricating characteristics that greatly prolong the 45 
useful service life of the assembly and that eliminates the 
need of close tolerances. 

A further object of the invention is to provide a bear- 
ing having a ring-like radial projection adapted to en- 
gage a depression in a two-piece bushing to provide con- 60 
stant turning torque through all angles while providing 
vibration and noise isolation and controlled deflection 
per load axially and radially. 

Still other and further objects and features of the pres- 
ent invention will become apparent to those skilled in the 55 
art from a consideration of the following specification 
and the accompanying drawings, wherein 

.On the drawings: 

FIG. 1 is a fragmentary elevational view of a rear sus- 
pension system of a vehicle illustrating use of the inven- 60 
tion; 

FIG. 2 is a fragmentary longitudinal sectional view 
of a pin-type bushing assembly embodying the principles 
of the invention; 

FIG. 3 is a cross-sectional view taken substantially 65 
along the line in— III of FIGURE 2; and 

FIG. 4 is an exploded view illustrating the elements 
of the assembly and their relationship to one another. 

As illustrated in FIG. 1, . there is shown the environ- 
ment for a specific use of the bushing assembly of this 


invention in an automobile coil-spring rear suspension 
system 10. An upper and lower control arm 12, 14 con- 
tain at their ends 13, 15, a bushing assembly 16. The 
assembly 16 is also usable in a front suspension system 
and would be mounted at the pivot points of the upper 
and lower control arms (not shown). 

The control arms 12, 14 are the means to control posi- 
tion and the connection of the sprung and unsprung parts 
of the vehicle. Swinging of the arms 12, 14 is necessary 
to allow for the vertical movement of the wheel assembly 
18 in suspension movement and isolation is desirable to 
eliminate vibration and noise from transmitting from the 
unsprung to the sprung portions of the car. 

The bushing assembly 16 will be disclosed with respect 
to the control arm 14, although it is usable in other joints 
as discussed above. On the lower control arm 14 is 
mounted a spring and shock absorber assembly 20 for 
connection to the vehicle. The control arm 14 is connected 
at one end to an axle 22. 

As illustrated in FIGS. 1 and 2, the arm 14 has bifur- 
cated ends providing spaced parallel ears or side walls 
14a, 14a which are apertured at 14b to receive the bush- 
ing assembly 16. The assembly 16 carries a pin or bolt 
24 extending through the bushing assembly 16 and hav- 
ing an integral head 24a at one end and an opposite ex- 
ternally threaded end 25 receiving a washer 26 and hav- 
ing a castellated nut 27 threaded thereon and locked in 
place with a cotter pin 28. 

The bifurcated ends of the arm 14 are straddled by ears 
or brackets 34, 34 of the axle 22 at one end and from 
the sprung member or frame (not shown) at the other 
end. The pin 24 serves to connect these ears or brackets 
34 with the bushing assembly 16. 

As shown in FIGS. 2-4, a split cylindrical sleeve 36 
embraces the pin 24, but is shorter than the pin so that 
its ends terminate intermediate the ends of the pin and 
bear against the brackets or ears 34, 34 when the nut 
27 is tightened. 

A bearing member 37 of generally cylindrical con- 
figuration and composed of a plastic such as polyethylene 
embraces the sleeve 36. This bearing member 37 has re- 
duced diameter cylindrical end portions 38 extending 
from the ends thereof to annular inclined shoulders 40 
which extend to the main outer diameter 41 of the bear- 
ing. A radial ring-like projection 42 is formed centrally 
and radially around the major diameter portion 41 of the 
bearing. The bearing has a cylindrical bore therethrough 
with a longitudinally extending rib or key 43 seated in 
the cleft gap 44 of the sleeve 36. 

A two part elastomer bushing composed of cup-like 
halves 46a and 466 embraces the bearing 37. The bush- 
ing 46 is preferably composed of rubber. Since the cup- 
like parts 46a and 46b are identical, only one part 46a 
will be described and it will be understood that similar 
reference numerals with the subscript b will be applied 
to the other part 46b. The part 46a comprises a thimble- 
like member with a small diameter bore 48a at one end 
thereof and a larger diameter bore 49a therethrough and 
connected to the bore 48a by an inclined shoulder 50a. 
The bore 48a has a diameter substantially the same as 
the end portion 38 of the bearing 37 to snugly receive 
the bearing end portion therethrough. The bore 49a 
snugly embraces the main central diameter portion 41 of 
the bearing 37. The bore 49a has an enlarged mouth pro- 
viding a shoulder 52a so that when the part 46a is seated 
on the bearing 37, this mouth will receive the projection 
42 and the shoulder 52a will engage one side of the 
projection. 

The amount of deflection radially and axially is con- 
trolled by the size of the projection ring 42 around the 
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bearing 37. It is used to control the rate of deflection 
axially and radially by its size in conjunction with the 
ability of the elastomer, bushings 46a and 46b to deform 
and also to limit the amount of deflection radially positive- 
ly.. Additional projections may be added for additional 
control. The bushing assembly is self -sealing at area 47 
by the elastomer bushings 46a and 46b. The bearing -37 
rotates in the. bushing 46. 

The bearing member 37 is preferably formed of a plas- 
tic. For example, a synthetic organic plastic having resist- 
ance to deformation and to attack by oils and greases and 
having self -lubricating properties can be used, such as 
nylon, which is a linear polymeric amide; "Celcon/* 
which is a copolymer of trioxane; "Delrin," which is an 
acetyl resin or a polymerized formaldehyde -resin; "Mar- 
lex," which is a polyethylene; and polyurethanes. In gen- 
eral, a polymer resin or other synthetic plastics should 
be selected that is self-lubricating and has a high degree 
of flexibility and considerable elasticity, together with 
high tensile strength and resistance to flow into moderate 
loading pressures, inertness to oils and greases or other 
lubricants and capable of being molded. 

An outer cup-like sleeve 56 formed of thin walled rigid 
material, preferably metal, surrounds the bushing 46. The 
outer sleeve 56, as shown in FIG, 4, is generally cylin- ^ 
drical, but formed at its right end with an inturned annular 
flange 57 and near its left end with a relatively short en- 
larged cylindrical portion 58/smoothly offset as at 60 from . 
the major cylindrical wall portion 62. The enlarged wall 
portion 58 terminates in an outwardly turned radial flange. 
64. The outer sleeve 56 is suitably formed of a low car- 
bon steel by a drawing or press-punch operation as an inte- 
gral unit. 

As shown in FIG. 2, the outer sleeve 56 snugly re-, 
ceives the bushing 46 with the right flanged end 57 of the 
sleeve abutting against the right end of the bushing mem- 
ber 466 and freely receiving the bearing neck portion 38; '. 
The sleeve 56 in turn is snugly and non-rotatably received' 
within the cylindrical socket 68 formed in the member 34 - ; 
with the sleeve 56 resting against the annular edges of the 
member 34. 

A cap 70 cooperates with the sleeve 56. It is formed 
with a longitudinally extending short cylindrical wall 72. 
The cap member 70 includes at its upper end a radially in- . 
turned flange 74 providing an opening 76 of greater diam- 
eter than the left neck portion 38 of the bearing member 
37, thereby providing a clearance for the bearing. 

The outside diameter of the cap 70 is slightly greater 
than the inside diameter of the cylindrical portion 58 of 
the sleeve 56, whereby when the cap 70 is forced into the 
interior of the left cylindrical wall portion 58, endwise 
pressure is placed on the bushing 46 and through the bush- 
ing 46 to the bearing 37. 

The length of the cylindrical wall 72 of the cap portion . 
70 is somewhat less than the length of the enlarged wall 
portion 58 of the outer sleeve 56 with the result that the 
end 75 of the cap member 70 terminates just short of the 
inner surface of the offset portion 60 of the outer sleeve 
56. By reason of this construction and the pressure .fit 
relationship between the cap member 70 and the enlarged 
wall portion 58 of the outer sleeve 56 of . the act of assem- 
bling the outer sleeve and cap in place as shown in FIG. 2" 
results in the loading of the bushing and bearing. 

FIG. 4 shows an expanded view of the bushing and in- 
dicates the manner of assembly of the bushing. The inner- 
sleeve 36 and the bearing 37 are an integral omit attached 
by slot 44 and projection 43. Two identical halves of an. 
elastomer bushing 46 with a lubricant on the inner diam- 
eter are placed over the bearing 37. This unit is placed in' 
the outer sleeve 56 and the cap 70 is pressed into, the 
outer sleeve 56 to retain the. bushing 46 and provide a 
specified amount of preload on the bushing 46 in order to 
attain a desired turning torque. The inner sleeve 36. and \ 
bearing 37 rotate as a unit with the aid of a lubricant ' 
within the unit of . the bushing 46, outer sleeve 56 and cap 
70. The bearing 37 has a projection 42 about its circum- - 75 
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ferehce to control the axial and radial deflection; per an 
applied load, as disclosed above. The bushing 46 is con- 
structed with a number of grooves 54. equally spaced on 
the inside diameter. The grooves 54 are for the storage of 
lubricant and to permit a given amount of radial deflection 
per load. ... 

Summarizing, the novel feature of this bushing is the 
constant turning torque through all angles for providing 
vibration and noise isolation and controlled deflection per 
load axially and radially. 

The amount of deflection radially and axially is con- 
trolled by the size of the projection ring 42 around the 
bearing 37. It is used to control the rate of deflection 

. axially and radially for its size in conjunction with the 
elastomer bushings 46, ability to deform and also to limit 
the amount of deflection radially positively. Additional 
projections may be added for additional control. The . 

. bushing assembly, is self -sealing at area 47 by. the elastomer , 
bushing '46. 

It will be understood that modifications and variations 
may be effected without, departing from the scope of the 
novel concepts of the present invention. 

We claim: 

X A constant torque pin bushing for wheel suspension 
arms and the like adapted to be pressed into apertures, of 
said arms which comprises: 

:a cup-like casing having an opening through the bottom 
• thereof and an outturned flange around the mouth 

..... thereof; 

an apertured cap pressed in the mouth of the casing; 

a plastic bearing in the casing having reduced ends pro- 
jecting, through the bottom of said casing and said 
cap; 

a split inner sleeve; 

a pair of opposed elastomer cups in the casing embrac- 

- ing the bearing; 

and a radial flange on the bearing between the mating 
ends of the elastomer cups, the ends of .said bearing 

- and said inner sleeve adapted, to be abutted by said 
- . suspension arms and the.split sleeve adapted to mount 

a pin extending through said suspension arms. 

2. A constant torque pin bushing as recited in claim .1, 
wherein 

there are grooves on the inner diameter of said bushing 
extending in an axial direction to retain lubricant . . 

3. A constant torque pin bushingas recited in claim 1, 
wherein 

said radial flange engages a depression in said cups. 

4. A constant torque pin bushing as recited in claim 3, 
wherein 

said cups are symmetrical with respect to said bearing 


5. A constant torque pin bushing as recited in claim 1, 
wherein ' 
said pin is formed with a threaded end and secured by 
-a bolt, whereby said bushing assembly is adapted to 
. provide constant turning torque through, all angles 
while providing vibration and noise isolation and con- 
trolled deflection per load axially and radially. 
6i A constant torque pin bushing as defined by claim 1, 
wherein - 

said bearing has a projection on its inner diameter ex- 
tending in an axial direction to lock said bearing to 
.; said inner sleeve. 

7. A constant torque pin bushing as defined in claim 1, 
wherein * 

said elastomer cups are polyethylene; : 
.8. The method of making a constant torque pin bushing, 
for wheel suspension arms and the like adapted to' be 
pressed into apertures of said arms which includes 
the steps of forming . a bearing with a radial flange, 
placing said bearing within a. pair of symmetrical 
cups adapted to be joined at said bearing projection, 
and inserting said bushing and bearing, within an 
outer sleeve and cap. . 
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9. The method of making a bushing as recited in claim 
8, which includes . . 

the step of forming said cups with slots to contain lubri- 
cant. 

10. The method of making a bushing as recited in claim 
8, which includes 

the step of providing a pin to fit within said bearing, 
such that the bearing now rotates in said bushing for 
constant turning torque through all angles while pro- 
viding vibration and noise isolation and controlled de- 
flection per load axially and radially. 
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